Abstract Overgrowth syndromes are a clinically heterogeneous group of disorders characterized by localized or generalized tissue overgrowth and varying degrees of developmental and intellectual disability. An expanding list of genes associated with overgrowth syndromes include the histone methyltransferase genes EZH2 and NSD1, which cause Weaver and Sotos syndrome, respectively, and the DNA methyltransferase (DNMT3A) gene that results in Tatton-Brown-Rahman syndrome (TBRS). Here, we describe a 5-yearold female with a paternally inherited pathogenic mutation in EZH2 (c.2050C>T, p.Arg684Cys) and a maternally inherited 505-kb duplication of uncertain significance at 2p23.3 (encompassing five genes, including DNMT3A) who presented with intrauterine growth restriction, slow postnatal growth, short stature, hypotonia, developmental delay, and neuroblastoma diagnosed at the age of 8 mo. Her father had tall stature, dysmorphic facial features, and intellectual disability consistent with Weaver syndrome, whereas her mother had short stature, cognitive delays, and chronic nonprogressive leukocytosis. It has been previously shown that EZH2 directly controls DNA methylation through physical association with DNMTs, including DNMT3A, with concomitant H3K27 methylation and CpG promoter methylation leading to repression of EZH2 target genes. Interestingly, NSD1 is involved in H3K36 methylation, a mark associated with transcriptional activation, and exhibits exquisite dosage sensitivity leading to overgrowth when deleted and severe 9 These authors contributed equally to this work.
INTRODUCTION
Overgrowth syndromes are a heterogeneous group of disorders clinically defined by increased height and/or head circumference (Ko 2013; Tatton-Brown et al. 2017) . These disorders may also present with intellectual disability, developmental delay, congenital anomalies, and predisposition to tumor development (Lapunzina 2005) . The most common single-gene overgrowth disorders include Sotos syndrome (NSD1, MIM: 117550), Weaver syndrome (EZH2, MIM: 277590), and Tatton-Brown-Rahman syndrome (TBRS) (DNMT3A, MIM: 602769). These syndromes are characterized by overlapping clinical manifestations such as pre-and postnatal overgrowth and variable intellectual disability (Opitz et al. 1998; Vora and Bianchi 2009) .
NSD1 (Nuclear receptor SET-domain containing protein 1), EZH2 (Enhancer of Zeste, drosophila, Homolog 2), and DNMT3A (DNA methyltransferase 3A) are epigenetic modifiers involved in chromatin remodeling and transcriptional regulation either by histone lysine methylation (NSD1 and EZH2) or DNA methylation (DNMT3A). Pathogenic alterations in other genes involved in epigenetic regulation of developmental processes have similarly been implicated in overgrowth disorders and include CHD8 (MIM: 610528), BRWD3 (MIM: 300553), SETD2 (MIM: 616831), HIST1H1E (MIM: 617537), EED (MIM: 605984) (TattonBrown et al. 2017 ). In addition, many of these genes appear to exhibit dosage sensitivity with gene expression levels being tightly regulated, and changes in copy number resulting in significant downstream epigenetic consequences (Bjornsson 2015) .
In this research report, we describe a 5-year-old female with severe undergrowth and developmental delay who was found to carry a paternally inherited pathogenic EZH2 variant and a maternally inherited duplication encompassing DNMT3A. The proband's father, who previously did not have a clinical diagnosis, exhibited classic features of Weaver syndrome including significant overgrowth (both pre-and postnatally) with an adult height of >2 SD above the mean. The proband's mother had short stature (−2.3 SD below the mean), cognitive delays, and chronic nonprogressive leukocytosis. Growth restriction and short stature are highly atypical for Weaver syndrome, suggesting that the maternally inherited 505-kb duplication could have a modifying effect on the proband's phenotype.
Several lines of evidence support this hypothesis. First, EZH2 is sufficient to recruit DNMT3A and the two proteins have been shown to directly interact at target genomic loci (Viré et al. 2006) . Alterations in either gene are associated with disorders of overgrowth with significant phenotypic overlap (Tatton-Brown et al. 2014) . Furthermore, changes in histone lysine methylation result in changes in DNA methylation patterns, suggesting that these two types of epigenetic modifications are intimately associated (Moore et al. 2013; Rose and Klose 2014) . Because other epigenetic regulators (NSD1) have shown evidence of dosage effects (i.e., loss of one copy leads to overgrowth and gain of an additional copy leads to growth restriction) (Dikow et al. 2013; Rosenfeld et al. 2013) , we hypothesize that duplications involving DNMT3A could similarly result in growth retardation and short stature.
RESULTS

Clinical Presentation
The proband is a 5-year-old female with a history of global developmental delay, neuroblastoma, congenital anomalies, and hypotonia. She was born at 37 wk by Cesarean section to a 31-year-old G2 (now P1) mother. The pregnancy was complicated by maternal depression, nicotine dependence, high caffeine consumption in early pregnancy, and acute gangrenous appendicitis with perforation at 12 6/7 wk gestation. Prenatal ultrasound showed shortened femur and arm lengths and a right clubfoot. At 36 wks and 3 d, ultrasound biometry fell at 8% of anticipated for gestational age, with both biparietal diameter (83 mm) and femur length (62 mm) measuring <2.5% of expected. Head circumference was measured at 308 mm (16th percentile) and abdominal circumference was 312 mm (29th percentile). The estimated total fetal weight was 2350 g. Labor was induced secondary to intrauterine growth restriction (IUGR). The proband's birth weight was 2.17 kg (<1st percentile, −2.61 SD) and she was 47 cm long (12th percentile, −1.15 SD). Her head circumference was 32.5 cm (12th percentile, −1.16 SD). Apgar scores were 6 and 8 at 1 and 5 min, respectively. At birth she did not cry or grimace even with stimulation and was cyanotic. Skin color and oxygen saturations improved quickly after blow-by oxygen for 1-2 min.
After 36 h, she had persistent mild hypoxemia with oxygen saturation between 80% and 90%. A chest X ray, EKG, and echocardiography were performed (Supplemental Fig. 1 ). The chest X ray and electrocardiogram were unremarkable except for possible left ventricular hypertrophy and a nonspecific T wave abnormality. Echocardiography showed a small ventricular septal defect with left-to-right shunt, a small patent ductus arteriosus with continuous left-to-right shunt, and a patent foramen ovale with left-to-right shunt. There was also mild tricuspid valve regurgitation. After 7 d, the patient had worsening desaturations (as low as 70%) and noisy breathing and required oxygen via nasal cannula. A polysomnography study at 2 wk of age was severely abnormal, suggestive of combined obstructive and central sleep apnea.
Some dysmorphic features and congenital anomalies had been noted, including microretrognathia, small mouth, hypertelorism, bilateral hip dysplasia, and right hip dislocation, right clubfoot deformity, and overlapping of toes 3 and 4 on the left foot. Some of the features were present only in early infancy, including generalized redundant and wrinkled skin, mostly of the extremities, and long fingers (Fig. 1A-C) . The patient underwent bilateral osteotomy and jaw distraction because of her severe microretrognathia ( Fig. 1D-G; Supplemental Fig. 2) .
At 7 mo, the proband was evaluated for persistent developmental delays and hypotonia. She had problems with head holding and rolling over and was noted to have significant gross motor delay and hypotonia. Head magnetic resonance imaging (MRI) findings were nonspecific, including some paucity of white matter with small periatrial zones of signal abnormality bilaterally that were more prominent on the left where there was some leukomalacia and delayed myelination of the white matter with some indistinctness at the gray-white junction.
At 8 mo, an abdominal ultrasound revealed mild pyelocaliectasis on the left and slightly enlarged liver and spleen. A repeat ultrasound for worsening hepatomegaly showed heterogeneity throughout the liver with several small, round, hypoechoic foci. Urine analysis of catecholamine metabolites showed increased excretions of homovanillic acid (HVA) and vanillylmandelic acid (VMA) with quantitative testing showing increased levels at 138.1 mg/g Cr (85.7 µmol/mmol Cr) (reference <35.0 mg/g Cr or <21.7 µmol/mmol Cr) and 477.5 mg/g Cr (272.6 µmol/mmol Cr) (reference <27.0 mg/g Cr or <15.4 µmol/mmol Cr), respectively. Subsequent MRI demonstrated a solid 2.5 cm right paraspinal mass in the upper chest and innumerable liver infiltrates. Radiological findings were most consistent with thoracic neuroblastoma with diffuse hepatic metastasis. Metaiodobenzylguanidine (MIBG) scan showed intense focal MIBG uptake in a right paraspinal mass in the upper chest, and heterogeneous uptake throughout the liver that correlated with biopsy-proven metastatic lesions. Tumor cytogenetic testing demonstrated no evidence of MYCN amplification and ∼85% of nuclei had three copies of Chromosome 2. The proband was diagnosed with intermediate-risk stage 4S thoracic neuroblastoma with involvement of the liver and the posterior mediastinum. She was enrolled in the Children's Oncology Group study ANBL0531 and received eight courses of chemotherapy, including carboplatin, cyclophosphamide, doxorubicin hydrochloride, etoposide, and filgrastim, which was well tolerated. Repeat MIBG scans showed a positive but incomplete response to therapy with disappearance of the right paraspinal mass but persistent increased MIBG uptake in the liver. She is currently doing well at 5 yr of age per mother's report.
At her 2-yr health evaluation, testing revealed speech and language development below 1-yr level. She showed short attention span and hyperactivity. She has received physical, occupational, and speech therapies. Although her birth length was low-normal, she started to fall off the growth chart since early infancy and continued to grow at around 2nd-3rd percentile. At the 2-yr evaluation her weight was 12.36 kg (72nd percentile, +2.23 SD), her height was 79.2 cm (1st percentile, −2.23 SD), her head circumference was 47 cm (45th percentile, −0.13 SD) .
Family History
The proband's 36-year-old mother reported a history of loose joints and easy bruising. She was also noted to have short stature (height, 148.5 cm, 1st percentile, −2.3 SD) and mild Atypical Weaver syndrome or evidence of a DNMT3A dosage effect?
Molecular Case Studies cognitive deficits. She had been followed by hematology for a chronic, nonprogressive leukocytosis ranging from 12.0 to 20.8 × 10 9 /L (reference range: 3.5-10.5 × 10 9 /L) with a predominant neutrophilia. To the best of our knowledge she has not pursued recommended evaluations.
The proband's 41-year-old father had tall stature (height, 195.5 cm, 99th percentile, +2.6 SD; arm span of 200 cm; arm span to height ratio of 1.02), and Marfan syndrome was suspected in the past; however, he did not meet the clinical criteria (Fig. 2 ). There were no abnormalities noted on audiology, ophthalmology, and echocardiography examinations. X rays showed platyspondyly and mild metaphyseal and epiphyseal dysplasia. His plasma homocystine and insulin-like growth factor-1 (IGF-1) levels were normal. From the records, he was born at 7 mo at home after a precipitous onset of labor. His birth weight was 2.55 kg (4th percentile, −1.78 SD). After birth, he possibly had a hypoxic insult. He has history of developmental delays and was noted to have mild intellectual disability. He had two one-sided spontaneous pneumothoraces at 22 and 37 yr of age. On CT scan he had multiple apical blebs, right greater than left. He underwent right apical bullectomy and parietal pleurectomy after his second pneumothorax.
Laboratory Testing
The proband had normal newborn screen, congenital disorders of glycosylation screen, quantitative plasma amino acids profiling, and peroxisomal disorders panel. Urinary catecholamine analysis revealed elevations of homovanillic acid (HVA) and vanillylmandelic acid (VMA), consistent with her history of neuroblastoma. Her thyroid function studies were normal. The proband's karyotype was normal (46,XX) with no apparent structural abnormalities. Chromosomal microarray (CMA) analysis detected a 505-kb duplication (arr[hg19] 2p23.3 (25,336,135-25,841,368) x3) that was inherited from her mother (Table 1; Fig. 2 ). The duplication was confirmed by interphase FISH using a probe within the duplicated interval (RP11-81M3). Metaphase FISH studies characterized the duplication as tandem.
Genetic Testing
The duplicated interval contains five known genes: POMC (MIM: 176830), MIR1301, DTNB (MIM: 602415), DNMT3A (MIM: 602769), and EFR3B (MIM: 616797). Although missense, nonsense, splice site, and indel variants in DNMT3A have been described in Tatton-Brown-Rahman syndrome (TBRS) (Tatton-Brown et al. 2014) , complete gene duplications have not been described in the literature to date. Missense mutations, synonymous polymorphisms, and deletions of the POMC have been identified in early onset obesity (Krude et al. 1998; Feng et al. 2003; Farooqi et al. 2006; Lee et al. 2006) . However, no link between duplication of POMC and adiposity has been reported, and therefore increased BMI of the proband cannot be solely explained by duplication of POMC. Other duplicated genes (MIR1301, DTNB, and EFR3B) have not been shown to be associated with growth regulation. Furthermore no clinical phenotypes associated with duplication of any of these genes have been described. Therefore, this duplication was classified as being of uncertain clinical significance.
Whole-exome sequencing (Baylor Genetics) revealed a single pathogenic heterozygous missense variant in EZH2 (Chr 7(GRCh37): g.148506462G>A, NM_004456.4: c.2050C>T, NP_004447.2: p.Arg684Cys) previously reported as disease-causing of autosomal dominant Weaver syndrome (Table 1; Fig. 2) . The following quality metrics were achieved: >70% of reads aligned to target, >95% target bases covered at >20×, 85% target base covered at >40×, mean coverage of target bases >100×. This variant was inherited from the father, who exhibits many of the features of Weaver overgrowth syndrome, including increased pre-and postnatal height and weight, relative macrocephaly, large ears, dysmorphic facial features, skeletal anomalies, developmental delay, and mild intellectual disability. This variant has also been reported somatically in acute myeloid leukemia and other malignancies (Simon and Lange 2008; Ernst et al. 2010) .
In addition, the proband was diagnosed with neuroblastoma at 8 mo of age. A number of different tumor types have been described in individuals with Weaver syndrome, including neuroblastoma (Basel-Vanagaite 2010). One male child with a c.2044G>A (p.Ala682Thr) pathogenic variant in EZH2 was diagnosed with neuroblastoma and acute lymphoblastic leukemia at 13 mo of age and a female with a c.458A>G (p.Tyr153Cys) pathogenic variant was diagnosed with a neuroblastoma at 4 yr of age (Tatton-Brown et al. 2013) . It has been also demonstrated that several tumor types, including neuroblastoma, are characterized by Atypical Weaver syndrome or evidence of a DNMT3A dosage effect?
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Molecular Case Studies high EZH2 activation (EZH2 is a proto-oncogene) (Cohen et al. 2013 ). To our knowledge, this is the first reported case of neuroblastoma in a patient with the recurrent c.2050C>T (p.Arg684Cys) pathogenic variant.
DISCUSSION
In this case report, we describe a 5-year-old child with a paternally inherited pathogenic p.Arg684Cys variant in EZH2 and maternally inherited 505-kb duplication at 2p23.3 encompassing five genes, including DNMT3A. The proband displayed some overlapping features with Weaver syndrome such as hypotonia and soft doughy skin at birth, micrognathia, global developmental delay, relative macrocephaly, and neuroblastoma. However, the proband had IUGR and short stature with height in the 12th percentile (−1.15 SD) at birth and in the <1st percentile (−2.23 SD) by 2 yr of age with no evidence of overgrowth . Her father has a tall stature (+2.6 SD), dysmorphic facial features, and intellectual disability consistent with Weaver syndrome. This may suggest that 2p23.3 duplication does not completely mask the effect of EZH2 pathogenic variant. The p.Arg684Cys variant detected in the proband and her father has been seen in several unrelated individuals with Weaver syndrome (Table 2 ; Tatton-Brown et al. 2011 , 2013 Cohen et al. 2016 ) and falls within the SET domain (catalytic Drosophila proteins Su(var)3-9, Enhancer-of-zeste, and Trithorax). The p.Arg684 residue does not directly participate in cofactor or substrate binding; however, its side chain is structurally important in homologous SET domains (Antonysamy et al. 2013 ). The p.Arg684Cys variant, among others, showed reduced histone methyltransferase activity in vitro, suggesting that decreased H3K27me3 may play a role in the expression of disease phenotypes (Cohen et al. 2016) . Individuals with the p.Arg684Cys (and related p.Arg684His) variant consistently showed increased height, ranging from 2.9 to 5.4 SD above the mean (Table 2 ; Tatton-Brown et al. 2011; Cohen et al. 2016) . Therefore, short stature seems to be highly atypical for Weaver syndrome, in which most individuals are >2.1 SD above the mean for height at birth (range −0.5 SD to +4.9 SD) (TattonBrown et al. 2013 ).
Interestingly, both mother and proband shared a 505 kb microduplication of uncertain significance involving 2p23.3 (arr[hg19] 2p23.3(25,336,135-25,841,368) x3)and had an overlapping phenotype, including short stature and cognitive deficits. The identified Atypical Weaver syndrome or evidence of a DNMT3A dosage effect?
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Molecular Case Studies microduplication includes DNMT3A which encodes a de novo DNA methyltransferase. Lossof-function (LoF) variants in this gene, including missense variants, canonical splice site variants, frameshift indels, and large deletions, have been shown to cause TBRS, which is characterized by somatic overgrowth and intellectual disability (Tatton-Brown et al. 2014; Xin et al. 2017) . It is well established that histone modifications play a role in targeting of DNA methylation in the genome, which is essential for normal development and cellular function (Cedar and Bergman 2009; Rose and Klose 2014) . EZH2, NSD1, and SETD2 are all histone methyltransferases that are responsible for trimethylation of lysine 27 of histone H3 (H3K27met3), mono-and dimethylation of lysine 36 of histone 3 (H3K36me1 and H3K36me2), and trimethylation of lysine 36 of histone 3 (H3K36me3), respectively (Wagner and Carpenter 2012) . DNMT3A has been shown to recognize the H3K36me3 mark (Dhayalan et al. 2010 ) and interact with EZH2 within the Polycomb repressive complex 1/2 (PRC1/2) (Viré et al. 2006) . The H3K36me3 mark guides DNA methylation and enhances DNMT3A activity. Although EZH2 is sufficient for recruitment and targeting DNMT3A, de novo DNA methylation is likely context-dependent as H3K27me3 also correlates with decreased DNA methylation in embryonic stem cells (Fouse et al. 2008; Rush et al. 2009; Dhayalan et al. 2010) .
Pathogenic alterations in EZH2, DNMT3A, NSD1, and SETD2 result in overgrowth syndromes suggesting that they act either as corepressors of genes that promote growth (EZH2 and DNMT3A) or coactivators of genes involved in growth arrest (NSD1 and SETD2) (Yuan et al. 2011; Luscan et al. 2014) . Given the opposing activities of these components in normal human growth, disease pathogenesis is likely due to an imbalance of chromatin states (Fahrner and Bjornsson 2014; Bjornsson 2015) . For example, decreased EZH2 activity (generating a repressive histone mark) leads to an imbalance in the opposing machinery (NSD1, activating histone mark) resulting in methylation disturbances at the histone and DNA levels that have downstream effects on expression of growth related genes (Yuan et al. 2011) . The EZH2 pathogenic variant (p.Arg684Cys) observed in this study has been shown to impair histone methyltransferase activity and result in decreased H3K27me3 (Cohen et al. 2016 ). This could lead to an imbalance in activating (increase in H3K36 methylation) and repressive (decrease in H3K27 methylation) histone marks (Yuan et al. 2011; Musselman et al. 2012a,b) . The growth restriction phenotype observed in the proband raises the possibility that increased DNMT3A expression resulting from the gene duplication could alter transcriptional programming via increased DNA methylation in the setting of decreased H3K27 methylation (Fig. 3) , which in turn may mask the overgrowth phenotype of the EZH2 pathogenic variant.
There is growing body of evidence suggesting that expression of epigenetic regulators is tightly controlled. For example, NSD1 has shown evidence of dosage effects: LoF mutations and microdeletions encompassing NSD1 lead to Sotos overgrowth syndrome, whereas duplications involving NSD1 are associated with severe undergrowth (Chen et al. 2006; Kirchhoff et al. 2007; Franco et al. 2010; Zhang et al. 2011; Rosenfeld et al. 2013; Dikow et al. 2013; Novara et al. 2014; Sachwitz et al. 2017) . Analysis of peripheral blood from patients with Sotos syndrome showed a global decrease in H3K36 methylation was accompanied by altered global DNA methylation patterns (Choufani et al. 2015) . One might expect an opposing pattern of histone and DNA methylation in individuals with NSD1 duplications could lead to the growth restriction; however, the exact mechanism at play is unclear.
Interestingly, there is some emerging evidence suggesting that EZH2 and DNMT3A may exhibit dosage sensitivity as well. A recent report of an individual with suspected overgrowth and a 1.2-Mb deletion involving EZH2 and several other genes supports haploinsufficiency as the underlying disease mechanism in Weaver syndrome (Suri and Dixit 2017) . Similarly, 2p23 microdeletions involving DNMT3A have been observed in individuals with phenotypes consistent with TBRS, suggesting that haploinsufficiency of this gene could also result in overgrowth (Shoukier et al. 2012; Bloch et al. 2014; Okamoto et al. 2016) . Figure 3 . A hypothetical mechanism linking the Weaver-associated EZH2 variant (p.R684C) and DNMT3A duplication with the observed growth phenotype in the proband. (A) Normal growth regulation in a wildtype background; (B) overgrowth in the context of the p.R684C EZH2 variant that shows impaired histone methyltransferase activity; (C) growth restriction in the context of increased DNMT3A expression due to gene duplication together with the p.R684C EZH2 variant.
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In conclusion, the functional association between DNMT3A and EZH2, their shared involvement in disorders of growth, and the possibility of a dynamic interaction between impaired EZH2 histone methylation and DNMT3A duplication are intriguing observations. Based on the concordance of the growth restriction phenotype observed in the proband and her mother, we speculate that the effect of increased DNMT3A dosage could be dominant to overgrowth promoting effect of the EZH2 mutation, and further work is needed to elucidate the mechanisms responsible.
METHODS Ethical Compliance
The subject and her parents provided written informed consent. The protocol was approved by the institutional review board of the Mayo Clinic.
Chromosomal Microarray CMA was performed using a custom oligonucleotide microarray (Agilent 180K probe platform) representing a uniform design developed through the International Standards for Cytogenomic Arrays consortium. The genome-wide functional resolution of this array is approximately 100 kilobases (kb), with higher resolution in targeted genes and regions of known clinical significance. All data was analyzed and reported initially using the March 2006 NCBI human genome build 36.1 [hg18].
Whole-Exome Sequencing Methodology
Blood samples were collected from the proband and her parents, and genomic DNA was extracted. Clinical whole-exome sequencing (WES) was performed at the Baylor Miraca Genetics Laboratories at Baylor College of Medicine (BCM) (Yang et al. 2013) . Briefly, genomic DNA was fragmented by sonication followed by ligation to Illumina multiplexing pairedend (PE) adapters. The adapter-ligated DNA was PCR-amplified using primers containing sequencing barcodes. The pre-capture library was enriched by hybridizing to biotin labeled, solution-based exome capture reagent VCRome 2.1 (Roche NimbleGen) and 100-bp paired end reads were generated using the Illumina HiSeq 2000 platform. Data generated was converted to FastQ format using Illumina CASAVA 1.8 software and mapped to Genome Reference Consortium human genome build 37 (hg19) using Burrows-Wheeler Aligner (BWA). Variant calling was performed using Atlas-SNP and Atlas-indel (Human Genome Sequencing Center (HGSC), BCM). Annotation was performed using HGSC-SNP-anno and HGSC-indel-anno (HGSC, BCM). As a quality control measure, the individual's DNA is also analyzed by a SNP-array (Illumina HumanExome-12v1 array). A filtering process removed synonymous variants, intronic variants, and benign variants with a minor allele frequency (MAF) >1% in the exome sequencing project (ESP) 5400 exomes or the 1000 genomes project control databases and were interpreted according to ACMG guidelines and in accordance with the subject's clinical phenotype. The focused report contains results of genes related to the subject's clinical phenotype. Analysis in this case specifically included review of variants in genes associated with IUGR, delayed motor milestones, delayed speech, hypotonia, micrognathia, short stature, congenital heart disease, hip dysplasia, clubfoot, and neuroblastoma. Confirmatory Sanger sequencing was performed on the proband and her parents for variants in genes associated with disorders consistent with the subject's phenotype and to determine the mode of inheritance.
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ADDITIONAL INFORMATION Data Deposition and Access
The 505-kb duplication of uncertain significance at 2p23.3 was deposited in ClinVar (https:// www.ncbi.nlm.nih.gov/clinvar/) and can be found under accession number SCV000179 757.4. The EZH2 variant was deposited in LOVD (http://www.lovd.nl/3.0/home) and can be found under Variant ID #0000369006. Whole-exome sequencing data are not publicly available because patient consent could not be obtained.
Ethics Statement
The proband and her parents provided written informed consent to research protocol # 12-009346 approved by the Mayo Clinic Institutional Review Board for this study and publication of this paper.
